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(57) Claim 1. An end fitting for a multi- spiral wire 
reinforced hose, the end fitting comprising - a hollow stam 
portion and a ferrule arranged to surround the stem portion 
and to be swaged onto an end portion of the hose when located 
within an annulus between the stem portion and the ferrule, 
the stem portion and the ferrule including three axial zones 
wherein; _ 

in the first zene the stem portion is provided with 
an annular channel-shaped neck portion in which a flange portion 
of the ferrule locates when the ferrule is swaged, to prevent 
axial separation of the ferrule and stem portion, and both the 
stem portion and ferrule are provided with at least one buttress, 
the respective buttresses being staggered and arranged within the 
annulus for engagement with and for deforming a projecting end 
portion of the hose reinforcement when the ferrule is swaged, 

in the second (intermediate) zone the ferrule is provided 
with at least one band which projects into the annulus for engag- 
ing and deforming the hose reinforcement when the ferrule is 
swaged and the stem portion is provided with a surface engage- 
able with an inner sheathing of che hose end when the ferrule is 
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swaged, and 

in the third zone the ferrule is provided with 
a surface engageable with an outer sheathing of the hose 
end when the ferrule is swaged and the stem is provided 
with a surface engageable with the inner sheathing of 
the hose end . 
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This invention relates to an end connector, hereinafter 
referred to as a hose end fitting, for high pressure hoses 
which are constructed with a number of plies of steel reinforce 
ment wires located within the material - the hose. 

The end fitting in accordance with the present invention 
is particularly suitable for use with hoses which are designed 
and -constructed to withstand extra high pressures, for 
example pressures falling within the range 12 r o 40,000 
pounds per square inch. Such hoses have thick walls of a 
synthetic rubber material and contain steel wire reinforcement 
which is formed by four or six ia;ers of parallel steel 
wires with alternate layers vound in opposite directions. 

The present invention seeks to provide a hose end 
fitting which is capable of withstanding extremely high 
tensile and other loadings whicn are appl;e<; tc such h^ses 
and which at the same time provides for sealing against 
ingress of moisture which could corrode hose reinforcement 
which is located within the end fitting. 

Thus, the present invention provides an end fitting for 
a multi-spiral wire reinforced hose, the end fitting comprising 
a hollow stem portion and a ferrule arranged to surround the 
stem portion and to be swaged onto an end portion of the 
hose when located withir, an annulus between the stem portion 
and the ferrule, the stem portion and the ferrule including 
three axial zones wherein; 

in the first zone the stem portion is provided with an 
annular channel-shaped neck portion in which a flange portion 
of the ferrule locates when the fenrule is swaged, to prevent 



» • 



axial separation of the ferrule and stem portion, and' both 

the stem portion and ferrule are provided with at least one 

buttress, the respective buttresses being staggered and 

arranged within the annulus for engagement with and for 

5 defcrming a projecting end portion of the hose reinforcement 

whon th'.-i ferrule is swaged, 

in the second (intermediate) zone the ferrule is provided 

w.ith at least one band which projects into the annulus for 

*• enqayincj and deforming the hose re i r> for cement when the 

» 

10 ferrule is swaged and the stem portion is provided with a 

surface engageabie with an inner sheathing o" -he hose end 
••* when the ferrule is swaged, and 

••* in the third zone the ferrule is provide-! with a surface 

engageabie with an outer sheathing of the hose end when the 

15 ferrule is swaged and the stem is provider: with a surface 

engageabie with the inner sheathing of the hose end. 

The invention will be more fully understood from the 
following description of a preferred embodiment thereof, the 
description being given with reference to the accompanying 

20 drawings wherr in : 

Figure 1 shows a half -sectioned elevation view of a 
hose end fitting , the hose being omitted for the purpose of 
showing the interrelationship of the stem portion and the 
sleeve or ferrule portion of the end fitting, 

25 Figure 2 shows a view similar to Figure 1 but with a 

hose end located between the fitting portions prior to a 
swaging operation, 
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Figure 3 illustrates one-half of the end fitting shown 
in Figure 2, but after swaging the ferrule portion onto the 
stem portion, with the hose end clamped between the two 
fitting portions, 

Figures 4a and 4b are scrap views which respectively 
show the interfiling relationship of the lefthand end part 
of the stem and ferrule portions prior to and after a swaging 
operation , 

Figures 5a and 5b are scrap views which show a larger 
part of the lefthand end of the stem and ferrule portions, 
together with hose reinforcement wires, prior co and after 
the swaging operation, 

Figure 6 is a scrap view of an intermediate part of the 
stem and ferrule portions after a swaging operation. 

Figure 7 shows an enlarged view of a portion of the 
ferrule after a swaging operation, and 

Figure 8 shows a scrap view c" - righthand end part of 
the stem and ferrule portions after a swaging operation. 

The end fitting as shown in the drawings comprises two 
portions, a hollow stem portion 10 and a sleeve or ferrule 
portion 11 which is hereinafter referred to as a ferrule. 
The stem portion 10 is intended to be located in pare within 
the bore 12 of a hose 13, and, as shown, the stem portion 
includes a male coupling portion 14 at its lefthand end. 
However, the coupling portion 14 could equally be formed as 
a female coupling portion. 

Both the end fitting and the hose end may be regarded 
as including three axial zones which are referenced bv 
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numerals 15, 16 and 17 in Figure 1. The first axial zone 15 
of the end fitting acts to clamp a projecting end of metal 
reinforcement 18 of the hose 13. Also, within the first 
axial zone 15 of the end fitting, an interference connection 
is made between the stem and the ferrula portion during a 
swaging operation. This is described later in the specification. 

The second (intermediate) axial zone 16 of the end 
fitting acts to clamp both the hose reinforcement 18 and an 
inner sheath portion 19 of the hose end. 

The third axial zone 17 ot the end fitting acts to 
clamp the entire end portion of the hose, including the 
reinforcement 18, inner sheath 19 and an outer sheath 20 of 
the hose. 

Thus, before mounting the end fitting to the hose 13, 
the hose is prepared by stripping the inner sheath 19 from 
the reinforcement 18 for the axial distance 15, and the 
outer sheath 20 is stripped from the reinforcement for the 
axial distance 14 plus 16. 

To the right of the coupling portion 15 of the stem portion 
is a neck 21 which is constituted by an annular channel and 
which is flanked by an annular flange 2 2 of square cross- 
section. Spaced in an axial direction from the flange 22 
are two annular buttresses 23 of trapezoidal cross-section, 
and spaced further to the right are four axially spaced sets 
of annular sealing ribs 24. Each sealing rib 24 is semi- 
circular in cross-section. 

Annular troughs or channels 25 separate the first 
buttress 23 from the flange 22 and separate the two buttresses 
23, 
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The ferrule 11 is arranged to locate about the stem 
portion 10 and to define an annulus which receives the hose 
end 13. The ferrule is machined so as to fit over the hose 
end, when stripped as shown in Figure 2, and, after fitting 
the various portions together, the ferrule is swaged radially 
inwardly, using encircling swaging dies to compress the 
ferrule onto the ho^e end portion 13. This has the effect 
of clamping the hose between the ferrule and the stem portion 
10, as shown in Figure 3 and as below described. 

The ferrule 11 includes a radially inwardly directed 
flange 26 at its lefthand end which aligns with the neck 21 
and which locates within the neck during the swaging operation. 
This is most clearly shown in Figures 4a and 4b. 

Referring to Figures 4a and 4b, the bore defined by the 
flange 26 is sized to provide a radial clearance d with 
respect to the major diameter of the stem portion 10 and, 
when the ferrule is swaged, the flange 26 is displaced 
inwardly (together with the remaining portion of the ferrule) 
by radial distance D to locate within the neck 21. With 
this interference between the flange 26 and the neck 21, as 
shown in Figure 4b, axial separation of the stem and ferrule 
portions 10 and 11 is prevented. 

The interior of the ferrule is provided with two axial ly 
spaced buttresses 27 which are arranged in staggered formation 
with respect to the stem buttresses 23. Separating the 
buttresses 27 and aligned with the buttresses 2 3 are two 
annular recesses 28. 
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As best shown in Figures 5a and 5b, the buttresses 23 
and 27 , troughs 25 and the recesses 28 co-operate with each 
other to deform the projecting end cf the hose reinforcement 
18 such that it assumes a serpentine or corrugated path 
during the swaging of the stem and ferrule portions, 

— Also within the ferrule and spaced axially to the right 
of the buttresses 27 are - hree annular-form bands 29. The 
three bands 29 are aligned radially with respective sets of 
the ribs 24. 

When the ferrule is staged onto the hose end and the 
stem portion, the bands 29 serve the dual function of deforming 
the hose reinforcement 18 and of compressing the inner 
sheath 19 of the hose onto the stem portion 10. With the 
inner sheath 19 compresoed against the stem portion, as is 
best seen from Figure 6, the ribs 24 serve to seal against 
penetration of high pressure fluid from the hose bore. 

Also, during the swaging operation, which must be 
performed by application of extremely high"" forces , individual 
strands of the hose reinforcement 18 cause deformation of 
the surfaces of the buttresses 23 and 27 and of the bands 29 
such that the strands embed and lock within the buttresses 
and bands. This condition is shown in Figure 7. 

After the righthand end band 29, the ferrule 11 opens 
into a recess 30 which receives th<=» outer sheath 20 of the 
hose, as shown in Figures 2, 3 and 8. The recess 30 is 
terminated by an inwardly directly nib 31 which functions, 



when the ferrule is swaged onto the hose, to seal the outer 
sheath of the hose and to prevent moisture from migrating 
into the body of the fitting where it could corrode the hose 
reinforcement. 

When the end fitting is to be attached to the hose 13 , 
-.he hose end portion is prepared by paring the inner and 
outer sheaths from the re ir for cement as described above, and 
the hose end is pushed into the ferrule 11. Thereafter the 
stem is forced into the bore of the hose end and a swaging 
force is applied to the periphery of the ferrule 11. The 
dies of the swaging press, not shown, encircle the ferrule 
and bear on the salient portions on the periphery of the 
ferrule, such s. -ient portions lying opposite the positions 
of the buttresses 27 and bands 29. 

As a result of application of the swaging force, the 
ferrule is compressed onto the hose end portion and the 
reinforcement is distorted such that it follows the serpentine 
pattern shown in the drawings and above described. 

As a result of the swaging operation, four separate but 
interrelated clamping functions are performed. The ferrule 
is clamped into an interference fit with the stem portion, 
by way of flange 26 locking in neck 21, the hose reinforcement 
18 is clamped between the stem and the ferrule over axial 
zones 15 and 16, tl:e inner sheath 19 of une hose is clamped 
and sealed to the stem portion over axial zones 16 and 17, 
and the outer sheath 20 of the hose is clamped and moisture- 
sealed to the ferrule over axial zone 17. With this arrange- 
inent, any tensile loading which is applied to the hose 13 is 



transmitted to both the stem portion and the ferrule which 
are themselves positively interconnected by the neck and 
flange portions 22. and 26 as well as by way of the deformed 
hose reinforcement. 




THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS : 
1. An end fitting for a multi-spiral wire reinforced hose, 
the end fitting comprising a hcllow stem portion and a 
ferrule arranged to surround the stem portion and to be 
swaged onto an end portion of the hose when located within 
an annulus between the stem portion and the ferrule, the 
stem-.portion and the ferrule including three axial zones 
wherein; 

in the first zone the stem portion is provided with an 
annular channel-shaped neck portion in which a flange portion 
of the ferrule locates when the ferrule is swaged, to prevent 
axial separation of the ferrule and stem portion, and both 
the stem portion and ferrule are provided with at least one 
buttress, the respective buttresses being staggered and 
arranged within the annulus for engagement with and for 
deforming a projecting en^ portior of .he hose reinforcement 
when the ferrule is swaged, 

in the second (intermediate) zone the ferrule is provided 
with at least one band which projects into The annulus for 
engaging and deforming the hose reinforcement when the 
ferrule is swaged and the stem portion is provided with a 
surface -ngageable with an inner sheathing of the hose end 
when the ferrule is swaged, and 

in the third zone the ferrule is provided with a surface 
engageable with an outer sheathing of the hose end when the 
ferrule is swaged and the stem is provided with a surface 
engageable with the inner sheathing of the hose end s 
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2. An end fitting as claimed in claim 1 wherein, in the 
first zone, the stem portion is provided with two annular 
said buttresses, the buttresses being staggered in an axial 
direction with respect to the buttress (es) ir. the ferrule 
and being disposed so as to induce a serpentine path in the 
hase reinf orement when clamped within the annulus. 

3. An end fitting as clained in claiir. 1 or claim 2 wherein, 
in the second zone, the ferrule portion is provided witn 
three annular said bands. 

4. An end fitting as claimed in any one of claims 1 to 3 , 
wherein, in the second zone, the ferrule is provided with a 
further said buttress. 

5. An end fitting as claimed in any one of claims ] to 4, 
wherein, in the second zo^e, the surface of the stem portion 
is provided with annular ribs which project intc the annulus. 

6. An end fitting as c la in^c in claim 5, wherein there is 
a plurality of the ribs located opposite the or each of ' he 
bands. ~~ 

7. An end fitting as claimed in any one of claims 1 to 5 , 
wherein, in the third zone, the ferrule is provided adjacent 
its terminal end with a rib which is shaped to penetrate rhe 
surface of the outer sheath of the hose when the ferrule is 
swaged . 

8. An end fitting substantially as shown in the accompanying 
drawings and substantially as hereinbefore described with 
reference thereto. 

-9-5 ft-K KJthod of mounting an end fitting ao - claimed in any 

ono of the prceedirr g- olaimo to a hos e , th e m et h o d being 
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